Formation of Gold(III) Alkyls from Gold Alkoxide complexes
(C^N^C)AuOCH 2 CF 3 (9 mg, 14 mol) was placed in an NMR tube in CD 2 Cl 2 (0.4 ml). The spectrum was recorded. P(p-tol) 3 (4.2 mg, 14 mol) was added and the spectrum was recorded. . Blue: Spectrum of (C^N^C)AuOCH 2 CF 3 in CD 2 Cl 2 (aromatic region); Red: spectrum of (C^N^C)AuOCH 2 CF 3 after addition of P(p-tol) 3 ; Green: spectrum of isolated (C^N^C)AuP(ptol) 3 Cl; Pink: spectrum of isolated Au(II) dimer 3.
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Formation of [(C^N^C)Au{P(p-tol) 3 ]Cl
To a solution of (C^N^C)AuCl Reaction of (C^N^C)AuOEt (4) with P(p-tol) 3 in C 6 D 6
(C^N^C)AuOEt (8 mg, 14 mol) was placed in an NMR tube under N 2 in benzene-d 6 (0.4 ml).
The spectrum was recorded. P(p-tol) 3 (4.2 mg, 14 mol) was added and the reaction monitored by NMR spectroscopy at various intervals. The 1 H-NMR spectra show ( Figure S2 ) the slow conversion of (C^N^C)AuOEt to the Au(II) dimer complex (~8.8 ppm), together with the slow appearance of (p-tol) 3 P(OEt) 2 (~8.3 ppm). This was confirmed by 
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Reaction of (C^N^C)AuOCH 2 CF 3 (7) with P(p-tol) 3 in C 6 D 6
(C^N^C)AuOCH 2 CF 3 (15.1 mg, 24 mol) was placed in an NMR tube under N 2 in benzene-d 6 (0.4 ml). The spectrum was recorded. P(p-tol) 3 (7.2 mg, 24 mol) was added and the reaction monitored by NMR spectroscopy at various intervals ( Figure S4 ). The 1 H-NMR spectra show the rapid conversion of (C^N^C)AuOCH 2 CF 3 to the Au(II) complex 3 (~8.8 ppm).
Figure S4.
1 H (top; aromatic region), 19 F (middle) and 31 P (bottom) NMR spectra of (C^N^C)AuOCH 2 CF 3 (6) (blue) + P(p-tol) 3 : time = 0 (red); time = 15 min (green).
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Reaction of (C^N^C)AuOCH(CF 3 ) 2 (8) with P(p-tol) 3 in C 6 D 6
(C^N^C)AuOCH(CF 3 ) 2 (14 mg, 20 mol) was placed in an NMR tube under N 2 in benzene-d 6 (0.4 ml). The spectrum was recorded. P(p-tol) 3 (6 mg, 20 mol) was added and the reaction monitored by NMR spectroscopy at various intervals ( Figure S5 ). The 1 H-NMR spectra show the rapid conversion of (C^N^C)AuOCH 2 CF 3 to the Au(II) dimer complex (~8.8 ppm).
Figure S5.
1 H (top; aromatic region), 19 F (middle) and 31 P (bottom) NMR spectra of (C^N^C)AuOCH(CF 3 ) 2 (7) (blue) + P(p-tol) 3 : t = 0 (red); t = 4 h (green), t = 24 h (pink).
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Reaction of (C^N^C)AuO(p-FC 6 H 4 ) (6) with P(p-tol) 3 in C 6 D 6
(C^N^C)AuO(p-FC 6 H 4 ) (13.5 mg, 21 mol) was placed in an NMR tube under N 2 in benzene-d 6 (0.4 ml). The spectrum was recorded. P(p-tol) 3 (6.3 mg, 21 mol) was added and the reaction monitored by NMR spectroscopy at various intervals ( Figure S6 ). The 1 H-NMR spectra show the rapid conversion of (C^N^C)AuO(p-FC 6 H 4 ) to the Au(II) dimer 3 (~8.8 ppm).
Figure S6.
1 H (top; aromatic region), 19 F (middle) and 31 P (bottom) NMR spectra of (C^N^C)AuO(p-FC 6 H 4 ) (8) (blue) + P(p-tol) 3 : t = 0 (red); t = 15 min (green). 
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Synthesis of (C^N^C)Au
Computational Part
Methods.
All geometries were fully optimized at the b3-lyp 1-3 /def-SV(P) 4,5 level (Stuttgart effective core potential at Au 6 ) using Turbomole V6.3 7 coupled to an external optimizer. 8, 9 The nature of all stationary points (minima zero, transition states precisely one imaginary frequency) was verified through vibrational analyses (analytical frequencies) at this level. Improved total energies were calculated with the Gaussian 09 software package 10 using the TPSSH functional, 11 employing triple-ζ Dunning basis sets [12] [13] [14] (small-core ECP on Au
15
) taken from the EMSL basis set exchange library. 16, 17 Solvent effects (benzene) were included with the polarizable continuum model approach (PCM). 18 Dispersion corrections were calculated with the Grimme DFTD3 program 18 (options: "-func tpssh -zero"). Final free energies were obtained by combining the TPSSH/cc-VTZ total energies with these dispersion corrections and with thermal (enthalpy and entropy) corrections based on the b3-lyp/def-SV(P) vibrational analyses (298 K, gas phase, 1 bar). Total energies and final free energies are listed in Table S1 .
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